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Soiming-top Incilinone 
Of the principles of this ra 


experimental work on the 


strument applied in actual flight, 
A new tyoe of inclinometer a 
De 


G 
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esigned by a member of the staff 
luninating the reading point so that 
tazeously for night flying. Iwo 
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utilizes a novel means o 
the device can be used advan 
parographs have been moditied 
at Langley Field so as to extel 
feet to 34,000 feet, by the application of xternal springs. 

he work of the section had included tests on the following 
types of apparatus: xycen control apparatus for tne use of 
aviators, altimeters, parographs, air speed indicators, 
tachnonmeters, pressure gages sohygmomanometers , mercurial ; 
barometers and a constant speed spring motor. lich study nas 
been given to the design of components of the oxygen control 
apparatus and imoortant jmorovements have been made in these 
Getails. Pressure altitude tables for the use of aviators ana 
manufacturers of altimeters have been cornouted to 36,000 feet, 
with tables and charts for temperature correction. 
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4+ the request of the authorities 
Gd their scale range from 10,000 
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Measuring Pumos and Snecifications for Measuring .. 
Aonaratus. Two gasoline pumps of differing designs were test co 
for the Construction Division, Office of the Quartermaster 
General, to the end of determining the relative accuracy of ‘ 
measurement, and the erficiency of the two types in the remove 
of water from the gasoline. The latter is @ question Oo: Sole 
imoortance since consiGerable moisture is depositec in gashline 
in underground storage cue +o the drainage from the walls of the 
tank, of the condensed moisture deposited as a result ot changes 
in atmospheric humidity and from leaks in the pipins, CtC. 
The Bureau furnished detailed specifications 10F weights 
nd measures and weighing and measuring Gevices at the request 


ae ae : . 

of one of the army supply depots, in co nection with its 
ourchases of these types of apparatus. 

Photogravhic Research. The importance ior Biliary 
photograpny of pnotographic plates which are very_ ensitive 
to green, yellow and rea light is being recognizec. Ordinary 
photographic plates are not sensitive to the colors mentionea 


but can be made so by a Simple process which has been used ror 
sore time by the Bureau of Standards. - Such plates nave been 
successfully used recently so the piercing of fog anc an 
They are superion to commercial color sensitive plates and wey 
‘be readily produced as needed from any of the stanaera brands 
of plates. 
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in cross bending, lucluding compilation of gopscifications for 
carrying out tests of this character; tests of fuze varts to 
cetermine tne holding power of plug as affected by differences in 
whe engle of thread and tightness of fit; bakelite control 

pulleys for airplanes, found to have good wearing qualities and 

re ve but slightly attected by the action of salt water; comparison 
oerS 2Or the calibration of tension testing machines; and physical 
ests of various materials and appliances, including lifting 

jack, towing nooks, ball bearings, bronze bolts, base bands for 
tires and sew and acythe blades. Considerable work has been done 
in tne compilation of the bibliography of impact and repeated 
Stress testing, 


anc. Temperature ilieasuring Instruments, The recent work 


- uc 

OF this laboratory has included the test of over 80 airphane 

Geersovicters of the liquid and vapor filled types; ‘the 

Staniardization of 5 rare wetal thermocouples, and 2 sets of 

compensating couple leads; homogengity test of 10 meters of 

platinum-—thoGium wires; the calibration of 2 portable thermocouple 

poicntioneters; 3 gelvanometers for thermocouples; determinations 

or the melting point of fire brick; heat resistance and insulating 
Soaroperties of 21 samoles of pakelite; calibration of 3 lamps Yor 

ootical pyrometers anc of 3 observation glasses for the same. 

In adaition of the above several important investigations are 

in progress for the vuroose of determining information of 

Paaitcary value. 


Ehermal Radiant Energy Investigations. Investisationsis being 
wade Of the temperature of a balloon in direct sunlight, by the 
use of a model so constructed as to represent a large ballooa 
in shape and type of construction, The work on signalling by 
msane of infra-red rays is being continued and new combinations 
ang devices are being tried out. In connection with silvered 
mirrors, studies are being made of a material to protect the 
coating from dulling, by the application of a thin layer of 
surface varnish, . 


Mechanical Appliances and Instruments. Work on mechanical 
appliances and engineering instruments in the pest month has 
included complete performance tests of three high pressure 
oxygen pages and corparison tests of 1 French and 2 American- 
made high pressure gages for the Signal Corps, Additional 
results have been reportéd on the "Fire Gun" and the "Fyr Fyter", 
both fire extinguishers of the carbon tetrachloride type, and 
on one dry powder extinguisher, 
d Several samples of metal hose were tested for the Mobile 
Gun Garriage Seetion and the Trenoh Warfere Branch of the 
Qrcnance Department; & agi desiga of Righ=pressure oxygen 
 @ydinde?, and 8 thousand=1iter Oxygen tanks;.a high-pressure 
oxygen valve; temperature, vibration and lead tests of two high 
peeaaure aages for &he Signal Corps; a set of presamre gages for 
the ExpéFieat Station at the Mmerioan University; and a Large 
ae pONeSe SOntainer’ FOF the Explosives Branch, Engineering 
Ur Cau, 
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At the request of the ilavy Department, i 
was given acfining the fields of usefulness o: Z 
a 4 Aas Fe Le ry ' as SS = = how ate, = * pene’ ‘ _ Se “32 32 NI _2 
ana carbon tetrachlorice tyoe fire extinguishers, respec- 


Sively. 


Optical Instrumont Invest 
7 aq 


i 
instruments curi month have incluacd the dctermi- 
Li 1 


DASe : 

nation of theo SBOCLWGLoNeOr wae colluLoid film an non- 
shatteraple gla MoOuptias to 5 to 10%; tests of 112 night 
menoculors ond 170 day binoculars for the.U. S, Shipping 
Board «nd of 78 binoculers of the prism ty» c for the A 
Navy; & comparison of the inglish Ross binocular with + 
U. 5, Waval Annex instrument; 1 range finder, 1 gun sigh 
8 trénch periscopes. In connection with the above tests 
Soccial apparatus was designed and constructed for testing 


‘perallelism of binocular axes, for determining magnifying 


powers and for mcasuring exit oupils. <A momber of the Bureau 
collaboratcd with the Naval Board appointed to inspect and teost 
a new range finder. 7 

Problems in connection with the construction of optical 
instruments are being investigated with the hope of arriving at 
standard specifications for optical glass and military optical 
instruments. Expcriments arc in progress to determine. the 
quality of glass reqaired for various parts of different optical 
Systems, ard especially to determine the effect of strice im 
Optical glass upon the performance of such instruments. 


Geramic Work. A new type of porous yet refractory fire brisk 
for torpedo boats, destroyers, ctc., has been developed and 
samples subuitted to the Philadelphia Navy Yard. The production 
of optical glass includcd mclts of dmse barium crow, medium 
flint, light barium crown and barium flint, totalling el melts. 
A special research is being made upon the possible means of 
reducing the time required for annealing of ooptical glass. 


stecl is 


Interior Cracks in Steel. A very serious acfect of is 
eranksnatts 


the presence of intcrior cracks; in such articles as 
they appear as. fine as hair-cracks, in large forgings such &s 
gun tubes in which the amount of reduction in forging is mucho 
less than in the smaller crankshafts, they may appear as "flakes". 
These cracks affect the properties of the material to a Wery. 
marked degree, particularly when streasced in tension transversely 
to the cracks. In the case of the nickcl-chromium steel uscd 

for crankshafts, the exaiminatiormade 2t the Bureau hes shown 
that these cracks cxist in the steel in as carly asstage, at 
least, as the billet. The general appearance and character of 
the face of the stacks and their symactrical arrangciicnt 
suggest also that theyrhave their origin as fer back as the 
ingot.: An gegtended éxamination made by the Gun Section, , ; 
Production Division, Office of Chief of Ordnange has demonstrated 
that, in the type of steel uscd for guns, (apprpax. 3.5% Ni, 
a nd 0.04% carbon) such cracks aarc to be found in the ingot an. 
that they persist through the operation of heat treatment ana 
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forging into thefinished article. The examination as to the 
initial “eause and hence the elimination of those defeocts is 
being continued, 


11 pouty Solution Test for Season Cracking in Brass. One of 

Re ere Ua ghee by enc Inspection Division, Orifice OL, vic 
~or Ordnance, War Department, to be uscd in the inspection 

of brass cartridge céases is to immerse the case in a solution 
of mercuric chloride, Matcrial which is internally stzresse 
to 4 high degree by the working of the metal and which woul 
probabl y fail in service by &scason-cracking" will usually 
crack when immersed for a sufficient Length of time, the time 
required for cracking being an “Rporoximate measure of the 
magnitude of the internal stresses in the metal, The con- 
centra tion of the sol ution to be used and the period of 
immersion-to be used have, up tc this time, been decided upon 
arbitrariiyy. It has. also been assumed that either of the 
two classes of meroury salis might be used interchangeably with 
Similar results. 

In response: to a request from the Ins pection Division to 
Settle disputcs which had arisen with some of the manufa cturers 
of cartridge cases, & scrics of tests was undertaken to define 
the conditions which affcct this test. The results show: 

(1) with solutions of equal concentration, mercurous salts arc 
much more active than solutions of mercuric salts are: (2) the 
time requiced to “Beecason—crack" any article depends upon both 
the concentration of the solution and the time of immersion, 
and (3) the character of the surface, i.e,, whether polished 

or not, Will materially affect the time required to proauce 
cracks, 


12 Tests of Bearing Metals. Service tests wore made on Ulco 
Hard lictal, manufactured by the National Lead Co., and Conmposcd. 
of 99% lead hardened by cilcium and bariun, compared with 
Similar tests on genuine babbitt., Under the conditions of the 
test the Ulco Hard Mctal was satisfactory up to pressures of 
1000 poundeper squa re inch which was the limit of the testing 
machine, while the genuine babbitt fajildd at 400 pounds per 
square inch. The Ulco Hard Metal ran cooler and with icss 
friction and wear than the zenuinc babbitt. 
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Oo. the The Burcau, in cooperation 
With the Commercial Economy Poarn, investigating possibilities 
in restricting the use of tia, including solders, bearings ; 
castings, foil tubes, etc. 

Ca dmiun solders arc being developed as a substitute for 
the ordinary lead-tin solder, Preliminary laboratory aad 
manufacturing tests have shown a composition of 80% lead, 10% 
cadmium, and 10%-tin, to be equal to ordinary solders in meny 
respects, Tests have so far bsen made on rooring matcoriala ; 
manufe cture of tin o& ns and electrical wiring, and are being 
extendedito other uscs as fast as possible. 


13 Tin Conservation and the 


1¢ Further Investigation of Heat Treatment of the Duralumin Type 


at 
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Aluminum Alloys. Further investigation has been made of the 
heat treatuent of the duralumin type of alloy with the idea 

or determining the best heat treatment conditions and the 
efiect of variation of these uwoon the physical arid mechanical 
properties of the alloy, A confidential report has becn issucd 
upon this s ubjsct. 


Zo 1ne Equilibrium of Aluminum Rich Aluminum—copocr Alloy. The 
solubility in aluminum of the alurinum rich coupoun Al 
of the aluminum-copper alloy scries has been determined. This 
information is of principcl significance in connection with the 
composition of commercial light aluminum casting alloys and the 
aging of the duralumin type of alloy. 


16 Other Metallurgical Work. Recent work of this character for 
the military servicés has included tarnishing test of "Benedict" 
metal compared with "German" silver; completion of investigation 
of shell slugs and forgings with respect to shearing and nicking 
etc.; prcliminary investigation of centrifugal stcel casgings 
which gives promise of being a material and method of great 
economy and time saving in ordné@ncee manufacture; failed aircraft 
materials including =Babbitt bearings and alloys; amtomatic 
Screw stock; num@rous samolcs of gun steel and gun tubes; 
electrodeposited nickcl steel; various samples of mctal for 
government departments, including horschoe nails, high phos- 
phorus stcel and microscovic exaitination and tests of cartridge 
CASES. 

Ordnance material cxamined has included failed gun forgings, 
"expanded" iron castings and their possible use for cylinder 
linings, bolts, clips, cast iron and scmi-stecl shells, stamp— 
ing shect and copper lead alloy, welded copper and zirconium 
steel. Information furnished by correspondence covered such 
subjects as al uminum solders, gases in stcel, boron as hard 
ener in stccl, welding of cast iron, classification of stecl 
S crap, oxidation of cast iron and steel, iridium substitutes » 
solders for radiators, tests for horseshoe nails, steel-harda- 
ening powder, the Epicassit process, standardization of gold 
solders, the use of thc pyrometerr in electric steel practice; 
copperrclad steel, deposition of antimony and zinc and cleaning 
of blackened stecl; various trade-namwed alloys: “Aterite", 

iMaenalite", "Bario", "Dirigo", "Stcllite", "Tinol"; aluminum 
alloys for wireless gonerator fan blades; fusible plugs; 
Substitutes for flour in the foundry; deoxidation of stcel; 
cadmium-lead solders; melting points of metals; rust-resisting 
properties of coated stecl; porosity of castings; materials for 
electrical contact purposes; substitutes for platinum in cautery 
knives; detection of calcium and magnesium in steel; oxidation 
of coated conduits; metal spraying by the Schoop method; 
furtherance of production of tin-free Babbitt metals, 


Respectrully, 
S. W. STRATTON 


Director, 
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